A cDNA encoding the mouse GABA transporter has been isolated and sequenced. The results show that the mouse GABA transporter cDNA differs from that of the rat by 60 base pairs at the open reading frame region but the deduced amino acid sequences of the two cDNAs are identical and both composed of 599 amino acids. However, the amino acid sequence is different from the sequence deduced from a recently published mouse GABA transporter cDNA.
INTRODUCTION
The GABA transporter is a membraneous protein responsible for the cellular uptake or re-uptake of the neurotransmitter, γ-aminobutyric acid, from the synaptic cleft and hence for the termination of its synaptic activity [1, 2] . Complementary DNAs encoding the rat and human GABA transporters have been cloned and sequenced [3, 4] . The rat cDNA has been expressed in Xenopus oocytes which then exhibited GABA accumulating property [5] . From the sequencing data, it was deduced that the rat cDNA encoded a protein of 599 amino acids with probably 11 to 13 transmembrane regions. The human GABA transporter was also deduced to be made up of the same number of amino acids and the two amino acids sequences showed high degree of homology [4] . Independently, we also obtained a cDNA fragment encoding the human GABA transporter from a human brain substantia nigra cDNA library by polymerase chain reaction(PCR) technique [3] . With this cDNA fragment as probe, a cDNA clone encoding the mouse GABA transporter was isolated from a mouse brain stem cDNA library and the cDNA was sequenced. While this work was in progress, the sequence of a mouse GABA transporter cDNA and the exon-intron structure of the mouse GABA gene were published by Liu et al. [4] A comparison of the published sequence and our sequencing data showed a considerable degree of discrepancy despite that both we and the other group used similar techniques and materials in obtaining our respective cDNAs. We report here the isolation and sequencing of our mouse GABA transporter cDNA. A comparsion of this sequence with that of the rat cDNA and the published mouse cDNA is made and the significance discussed.
MATERIALS AND METHODS
An oligo dT primed mouse brain cDNA library in Lambda Uni-ZapTMXR obtained from Stratagene was used in this study. The library contained approxiamtely 2.0 ×10 6 primary plaques with an average insert size of 1.5 Kb. A cDNA fragment of approxiamately 1.8 Kb in length encoding the human GABA transporter cloned by Lam et al. [3] was 32 P-labled by nick translation and used as probe to screen the library by the Stratagene protocol. After screening and plaque purification, pBluescript plasmids with positive inserts were excised from the selected Lambda vectors and transformed into E.coli strain BB4. Plasmids purified from the transformants were cut by EcoR I and Xho I to release the inserts. Two oligonucleotides, primer I and primer II, which corresponded respectively to the 5'and 3' ends of the reading frame of the human GABA transporter cDNA and were originally designed by Lam et al. [3] for PCR experiments, were used to identify inserts with complete reading frame by Southern hybridization. The selected cDNA clone was then mapped by restriction enzymes. Overlapping restriction fragments obtained were cloned into plasmid pTZ18U and pTZ19U for dideoxy sequencing (Pharmacia T7 Sequencing Kit and Gene-ATAQ Sequencing Kit). Inserts too long to be completely sequenced once were shortened by Nuclease Ba131 before subcloning and sequencing. Sequencing data were analyzed using PC / Gene software on an IBM compatible personal computer
RESULT AND DISCUSSION
After screening 7.5×10 6 recombinant plaques plated out from the mouse brain cDNA library, five recombinants that gave comparatively stronger hybridization signals were selected out of some thirty positive plaques. Following phagemid excision and reinfection, the pBluescript derivatives were purified and the inserts excised. All inserts hybridized with primer II but only one hybridized with primer I, indicating that this was the only inserts wiht a complete reading frame of the GABA transporter. This insert, designated as MGAT, was the longest among the five and was about 4.2 Kb in length. It must be added here that the ease of obtaining the target cDNA indicates that the mouse brain is rich in GABA transporter mRNA.
Ten restriction enzymes were used to map MGAT. The result is shown in Fig 1 . This map is very much different from that of the rat GABA transporter cDNA The human GABA transporter differs from the rat GABA transporter by 17 amino acids, but all except one of those residues are located at the N-and Cterminal regions of the proteins [5] . In a region starting from Asp 40 to Phe 512 (473 A.A. in length), the two amino acids sequences are almost identical with only leu 179 in rat replaced by a methionine in human. The conservation of the GABA transporter in rat and human indicated that the conformation of the protein is important to its functioning. Therefore it is within our expectation to found that the mouse GABA transporter (MGAT) amino acid sequence is identical to that of the rat. We are suprised to learn that the mouse GABA transpoter amino acid sequence as published by Liu et al. [4] differs from that of the rat by such extend and that all discrepencies occur at the central conserved region of the peptides. A proline residue, which is present at position 213 of the GABA transporter sequence of rat but not at that of the publisehed mouse sequence, is known to be rigid and when occurs on a polypeptide is likely to create a rigid bend. Two bulky tryptophan residues in rat are replaced by two comparatively smaller residues in mouse (Cys 212 and Ile 285) and leu 118 in rat is replaced by a tryptophan residue in mouse. All these would result in conformational differences between the two transporters.
As we worked on our sequencing of MGAT, we encountered problems due to band compressions and occurrence of secondary structure in the templates. These problems were subsequently solved by various means [8] . We are sure that the discrepencies in the sequencing results as reported by us and by Liu et al. [4] were not due to our misreadings of the sequence. As the presence of a variety of GABA transporter subtypes has been suggested [7] , we do not rule out that we and the other group were dealing with different subtypes of the GABA transporter in mouse. We have now isolated a fragment and are in the process of sequencing both the exons and introns regions. By comparing the exon-intron structure of our genomic fragment with that as reported by Liu et al. [4] , we will be able to tell whether there exit two GABA transporters genes in mouse.
